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WARNING

This material contains information affecting
the National Defense of the United States
within the meaning of the espionage laws,
Title 18, USC, Secs. 793 and 794, the trans-
mission or revelation of which in any manner
to an unauthorized person is prohibited by law.
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This memorandum reports the completion of Diviasion participation
in Project 70.219 _ undertaken in response to a request
from £ SR/10/0D/P. The project was concerned with
tpwtrbg;mphic analysis of smoke in an attenpt to deternine the types
of industrial processes involved in industrial plants.

Two methods of investigation were considered. The first of these
would econsist of an attempt to produce & "key"' to smokes using color
photography, This key would permit the identification of industrial
sotivities through comparative spectrographic analysis. The second
possible solution lay in the modification of spectrographic analysis
teshniques to sult the limited spam practical for covert cellection.

Conversations with personnel of TSS/APD 1@1@&% that there has
been considersble work done by variocus sources in the !ield of cclored
photographic keys. None of these efforts to date bave had aay marked
gaccess due .t.n ﬂw widely vayying color renditions of color emulaions
under differing light conditions. The second of the possible sclutions
to the problem seemed to offer the most hope for successful technique,
It was proposed that a device be constructed that would approxinate
a conventional oamera in size and configuration. Su¢h & devicde would
include two optical trains utilizing a lens and prism arrangmnt

with shutters. Onme train would record; on a spectrographic emulsion,
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the spectro display of the smbient light (skylight); the second optical
train would record the spectrographic asignature of the unidentified
amoke. A conmparative study of the iwn gspectrographic films wonld then
ddentify the chemical gains or losaes in the smoke.

Conmultation between personnel of this office and spectrographic
specialists in the Bureau of Standards indicated that any attempt at
a spectrographic solution to the requirements would need aﬁch magsive
sqipent as to nsgate its clandestine use, The proposal as indicated
above would not have irvherent in it sufficient intensity of light %o
permit a sharply defined spectrographic magé.

The use of color f£ilm in conjunction wit.h & color “key® to
industrial smokes is the only approach that still offers hope of
sucoess, The problems to such an spproach are many. The variations
in coler remdition between different color emulsions, the varylng
regponze Of color films to dlffering light temperatures, and the
relatively narrow ap&cim band that will yleld data, a&ll present
serious problems in the development of a suitable technique,

B ::/:0, has been briefed on the results of
the investigations undertaken by this office and has provided advice
on methods of investigation., T33/AFD now is resdy to contimue
research on the problem, through means of an externsl research
project, if the requester so desires. The Division plans no
further effort on the problem and considers the project closed,
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